10-0303076 



(19) CH&ei^5lS(KR) 
(12) «^|5igS(B1) 

(51 ) , nt C | 7 (45) §2i» 200iai1^30& 
H01L 21/68 (11) mm&SL 10-0303076 
(24) e^^Xf 2001 0711 09ji 

(21) 10-1997-0015483 (65) gW&m. ^1997-0072048 

(22) m&mX\ 1997^04^25^ (43) S3H13XI- 1997^11^07^ 

(30) 08/641,147 1996^04^25^ OI^(US) 

(73) itai^fl OIM^OIE CHEIOIdl^^, oj^SBilOIElE ££J HI 01. 

□ 1^ 95054 fidlSLIOI- <^EI M^£f b^Oi^ OHMtt 3050 
(72) BSXl ipOl ^012 

Qj^ 94040 «£|SL|OI- H [tf§@ S OH ^tt 1027 

Dl^ 95050 IBBISLIOI- #Q Mdf£F EdhOI^ 873 

aiai^ hsiie mi 

□ l^ 94539 SBISLIOI- = M A|^ E£>0IM 1801 

□i^ 95131 aasuoi- &m.M\ aoimioi e^oih 1570 

□ l^ 95129 ig£|SL|0|- &m.H\ Eyg E^OIM 1202 

(74) cuaiei 

(54) ®mx\<» gy gEniE^n ^±Md\^ a 3 a«e ?ma jib xixiai 

B 3>H£9 3IB XI XI XII M, O^HJ g«OI 3 HH#0|| HI S3 XI X|x]|£| »S » 

SOil BB 3SOICK ^ XI CH LMOII AH^ Df^ 3^ gj-^g WSSPI ^6H AH^ as XIQi AfOI CHI Altt XI 
S|0| feg D\± gf»g CH e ^2^01 Q^EIH XI ™ CHI CHSSJte XICHOil 

Ch 31 B XI XI 31 2f D\± A[0\91 m&: ^S^M ?joH EEQ^ ^SOII 

AH MBS. g^g °§I acH»SP| ?ioH 3IB S^f ii^ eSSO. Bil±H9 ¥5 HlOi 

Al^g^ >Mi Ai Oil IfM 3^ gJ^S &mM?±Q. ?loH, ^J>i|j= J|£[2j ^ 

e^oii en *g ss^i^i hisspi ?i6H asaa. 

E IS B ^Sl OlSm^ BJESI «£IS»2| » AIAIOIB EAIS £2. 

E 2A LHXI E 2C^ Ul^^ ^S0]| IDS M0IIH2I SEES* EAIS £2. 

E 3S B ^S2J & *JA|OI|0|| If^ g 

E 4^ B ^S2J B ^A| Oil Oil df^ 8SS£| ^MM EAIS 

e 5^ b ^ai on oil mi violin ^e mx\ n\o\ ¥H(ioop)2i <^e. 

E HI CHS X| Oil CJiel ^^^J EA|§[ £E. 

E 7S B ^SOii [IfB HICHSxIS) m ^AIOIIM EA|f[ >fjE. 

* E^2J ^Q¥^Oil □!§!■ ^m.9\ * 

2: MOI-W xH£|§x| 8:H^E Mdf^OI- .^KglStH 



14 
24 
30 



SS^ 20: 9ihH g 

DC SSSxl 27: RF 2^ HS§X| 

^E eiEilU 32: gXIQ CHS 



14-1 



10-0303076 



a ias3i 53: mm sssxi 

3 IE* XI XI X]\ 72: 

SHOIffl 86: 

B£ £!AH 111: n|Ha« ^oi 



^ 3I» XI XI xil (substrate support) Oil Zl^^M , D\& L||£J 2£E ^51 ^£6r 

Jl 0il5HU^0il &m 20IQ. 

^i^§ xHai am moil ji^m ^xioPi we ni qi^ a (pedestal )2t as 3ie x\x\n\m mm s 
sea. siioiih. ^§ aai^i p^aaioi. ^e(mirror) mm ^ ao. 3ie 

XI XI x|| ^ 3|&g 3^ a^oh^QI Oie^ ^ LH CHI AH 0|g9 OIIMMOi SJSf*j 

§31 chemical vapor deposition ; CVD) EE^r i£^Qf Htf CVD(PECVD) SSIll- Bg ^§2] 

4- 2iCh PECVD SSOil CH6HAH, RF S3||fc 3IB LH°J 2^ HI 8W°| AK) |o|| EI3FSCK Aildr^ 

XHS^r MBf^Or ^ § CHI AH 3I5+ XUIfll S^M SSSJ3I flff ^2xHI« HIS6h3| ?|oll II XI Ml 2| &^0|| 

§2^18 xHdieei ^ xl Oil ?-!IO|HHM HS8PI 91 S §fflS| §} SEH0IO. C}^ SBS 911 01 B| °| bfR^Oil 

sis, sEfe noiiEi m&m iqsspi as t^Hi aeao. i^h^ aa g2i6f}ii ^hai^cw 

9ll0|ffl2J 3 r §X^I(edge)g §201 , ffH 9IIOIffl2| Of R 2 Oil 91 01 01 °| S»§fOI 

3 LU¥0i[ 2^01 Hli9b lytHOIlAi 0|g§! (EH^ 9IIO|fflB HS6PI0II ^51^1 01 XI ^S[Q . 

§2^18 MBr^Or SS XHI£53 sOjl &|£xj| 911 01 BIB M^S6PI ?i6H ^Exll A[ SOil AH 

HJI 0|g£jH SxlOIQ. §2^8 911 01 BIB ^Oil 3§oPI fl8H. AH^ BJCHS 5f29 AhO|£| 

ss^i^i oisea. g% §2^2] asfont. s^aisii} aoi, ssm m^sj^ 3^a ™m 
a xixi raa^as Jtsstoi an. diqi^bsi g^a «£r^§i(grit blast ing)8tfe 5ioi a 3ii a 
a. n din ah °i n> ag $?a*u #oi niiai^esi mei^o^ ^afsj^, ^ioiuhm xi 

xioPi ¥i5H DHugn ss§[ a?S2s a^ao. oisf ^oi, yei ^asi oian s^pi^^eh ^ 

Kapton™H[ WE0\ ^S^IMAH 0|g^ SID. D\&2i Sf^^i xjdlAI, *^tH ^ 

3i ^soi Ah oi chi ^ oc 2^1 g^ifo^MH ^rgrnoi, &®x]\ m°\ m ^oii ^sme msem 
m^owtz m&°\m m^&q. owm 2 ^aai eoii ^loima nsrn^ x^j i§ ej 

^^Ama. 01 2f g£| £>£CHCHI Q^2\ S^OI 

3IB xH £| IS bH LHOilAH §2§ xidl g 6[Ub ^|0|ffl£| S£OIDK xH£|3|-§ ^91, 3 

OhBHOil *2I 5IB HXiai Ah 01 Oil AH S£ SJ/SE^ CH = M S8R acHSht ^ 3^ (backside 

ags)B S8H ^IBSS SE^ SiBQ. PIB X|X|^|£| P|B XI XI X]\ IMS] jM^m 8 

SHAH M SE^ ^r^2l ^8 ^IH^ ^^IM ^^AliJo^AM 0I2J- B&l . J\B XIXIX^IS 3h^5fe 

□I XHS 3^01 Ahg^ ^ Hf^AH, D\B XlXIXllfe D\Bm Dim SE^ M£M ^ 91 

a. nau, oiy ^ ^a^j i§g ;i&2j ^1^01 ^ie xi xi x\\ ^¥21 s^s^ s^i^h 

XI XII & SI ^ 5101 M§2JQI f 01^ ^Dlij Bil^OilAH^ S^Sfe 51^ ¥ 232J *[B g« BOPI 

(th^oiq. ^1 ea- j\m x\x\x\\ Ahoioii ah ^sire msA\d\D\ 9\mM, s^s afoihi 3iea d\ 
m xi xi xhi Ahoi^j ^a^oi anas^ ^^^o^ ^e, oh=£. ee^ cfsi 3^ ^x^ g 

5101 SgOICK 

ssi^oii 911 01 me uss^qi aai 31 >iiai ei enisi smt, asa r xi an «oixi3iu ^^01 °a 

9II0IIH3I ^XHe^Chfe A^OIO. Dlife^ HI 4, 692, 836s ^ ^IO|tti2J g^Hf *j Ah 01 Oil MOI m 
^£J£^ ?i^o^ ^|cH£i ^|0IHHM sUf^o^ 4, ^ *\o\ 3HAI3CH 91Q. 01 ^S^Oil^ §2 

^^J Oil AH g, k 0hX|£^ &&XM 3g2| ^ShA|3|fe 3SS ^S8 r Il ai^QI, 01 Oil d^l- B 

26 r ^ e^^Oil §^£JCH , ^CH& 9j|0|HH°J e^Oil §11 ^IS^Cf. 

^^mB\m^ £JW 0 ,452, 222S ^ g S^o^ £|« xj^M ^Pbl§} SS^Ji 91 &h 23H^J ^3j|M 
UEItHCI. 01 Oil AH , bF^^ H =01 §3|| o^CHXj, 3 52 2*0 1- AH S«S S6Ph CH 

CCf^AH *j°J "Oil AH CH 89 §j0| HISeCF. 01 CHI EttE.r §2^2] ^^^OilAH 8SB0I ^H^^CL 

9II0IEH21 SE^ ^31 l^jif ^sfA|3|3| ¥i 6H &SM0I Ahg^P. 0| 

t^e^ HI 4 ,502, 094^ b AH EH (susceptor ) ^¥Ei AH £J EH ?i°i ^2x11 §1 a Oi M#£J^ ^ S 

EE^M ^§2SMi ^2£S fee! Q. ^61, 3101 IH 3 5|S S^o^Oj CH^ »£| mm ^CHLH3| ?|oH HIS 
EE e[ <M^ 2£ 2^1^ S£^0I 2iCK 01 EH & SED^ 0I§^ ^ ^Oil ^ZH 

e sa^ 3is ^01 8si ^sxiis ^ai^ 51 01 a. 01 an & ^sai bi ie.^ 

□ r ^^^lOilAH ^gi^B S^S^Cf . i^^Df ^S3|0II/H^ §2*1 LH2| idfEOf 2^ AhOI^J A 

M(shorts)S »»8h3| ?i5fi SSSI3J KfiS^Ol. CCfdfAH §2^2J ^2xHI^ B 01 73 Of ^Cf. 01 S 

^5i hi 5, 160, 152s oil fc s^^sj 53 oj^oji 3 xh§ H 01- §i«i A^ga^ se^aoi ^ixhsj 

Oi 01 ^ Si Oil ?^X\\t: 6\J\0\\ D\^m %\0\W mVOll ^r^M XHISS^ ^?3ExHI2f O^tt. 

26IB1, §2^°i ^Oil XilSSCK 01 ^5i0il^ §§| ^2^51, ^^i S 

¥^011 o«b aat XH^^^ eiSH g£J^0||/H CH ^3H?-iXI^ ?IIOIEH3h 3|#£J01 %IQ . g^B. 
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9HO|S)2| g^OIIAH CH e iSil HIS8h3l 916H 9II0IE1SI §£¥CHIAH CH 3311 BSOJSa. atS XI" 

sioibisi ^s^oiiah Afgaa. 01 m§\t: §§?§ §§h ^is^e a si ssai sie&cj. 

§2^ £fe chs 3i b xi xi a mcHi/H gags 9i e sag as n§ 3i^, e^ 9101m otoi°i 3i& 
xixihi seoii §38 as 3^b oissi-fe 201a. §s*i°i s^¥ &21 §a3i»s3s es& m\& 
saaife. ajbjoj me xmi°i nes sag ^si, Anysjoi gssi oh3s:hi soi uxi sa. m 
EiM east a^s stb soin ai^oiiAH §01 safxpi tnigoii gagou chsh mmm sa^oixife at 

CH. 3E1U, 01 g §g 2JSOI SICH. eg II ^h^^h 3 1 Eh XI XI HI 21 U1¥0IIAH S}S SoD S3 

ape. as u^fe gag sxisah ^sspi 9ish 3ie:a violin Ahoi2i ses §as 4= sich. 01 
si aoi as 3i^a Ai§sh;=cii °iouh sm°i smfe Die xi xi 36« si ^e¥S¥9 ism xmims as 
3^°i ^soi xh&afe soich. 

o\mm^ mm si 5,096,536schi 3haisioi attai. oi ms\\= hh ouchi 2|sh s§s xis? usi , 3^ si 

S ^S8h3 2JCH. as SHfe SI1 Oga HI2 OU AIOI2) ^p«0|| 2I5H §§8 HI2 1! XI ^ Oil SrSShCH. 

012s hh os mm cn¥§2i d\± vti a^eo. 

gS ^81 §3 HI 63-789752 Oil AH, eh &2J HIEI^ §g 3 i UI2I Sot) 911 01 SI S| f^CHI il 

s Hisehch. opichiah. in dH?iAi3Pi ggf asoi oissffl. m&[M g^i¥oiiAH as uh?i ¥521 
an^e ^3ii an ^a¥2i gf^s k3)i got. aw s3i3h ea^cn. sii ^siss hi 

0,452. 2222 E£h 911 01 SI 21 UhRSOil Hi S38PI 9) eh «°| aiXKoird of grooves)B HlSShCh. 

PECVD xHEI£h »g SSOIIAH, 3|Eh XI XI Mite Str^l y§2S?EI 31 & XI XI XII S| S¥SS ££8h3 

XIXIHI &CHI SS2I f^i SXI8PI 9I8H 31 & 3h§Xh£|3h D\& XI XI HI 21 S?Si efZh XI LH e§8hE 
^ S3HSCH. 3ISh 3hSXh£i;>h XIUAH e&Elte 5! (over hanging) 21 l§g, gage 9I8H 3|§Xh£|3h 
3 1 Eh XI XI HI 2} g^SHI & 31 IHSCHI CH E:H91Xlte 20|CH.Eeh, 01 eS°S¥E) 8fa& e§£ICH 
HH XI @¥M (overhanging port ions) Oil AH 3I&SJ g dhEHe g?»CH| HISfhCH. 01 CHI CCh£1 9IIOIIH £}2| 
2}fi>Sj eS2J sg jg Sfl |^ o Baa _ o hg j o,|0|fflo| CHS ¥§01 AHS CHS SE ^EH CHI SICHS , ii 
eh aS 2|E8ri= ^lOlffl ^2| =?^X]\D[ Om ?^SCH, g8h3XI Qffe §3h« 31X1 S 4= 551 D. 

QH2HAH 1EI5DI &S0IIAH SfSl? 4- (HI?1US0I 2I8H SaH 4- 2Hfe ISii fllg&°SMH 911 01 
ffl amoil gxH SSIfi S£i 3Hlte 201 br^^lSICH. 



Mt£2l ?g SI 

S ^SS 3Haa 31 S» XIXIHI2L 31 & XIX|fl|2J fie Oil CH 4 °l 2H§3 g^OI 3 fie ^CHI HlSSfe ShS 
SSI HIS el CI. AH CHg Xl^ AlOIOil S«(seal area)0| HIS£|CH, CHS 31^ SH^S SISeh 

CH. e gagOl Q^Sfe 3ISh S^CHI CHSSrfe XI □Oil igg 3^ gf^OI HISSCH. 31 Eh XI XI Ml a 
9JI0IIH Ah 01 21 § % 3^ 2H« 3|2|S 33hfe gfS HISShS* <MS<acH. 

Sh ^AIOIIOIIAH. AHS CHS XICHOIIAH gh^S HI018h3| 9)5H n|0|B»(feed back) XHI CH ¥H^h A|g£|Oh 3|& 
2J g£i HI 01 eh CH. SJ01E ShU2| g£ ^AHfe 8E HIS8I3I AhSaffl, HlOl^lfe 01 aSCHI □ 

S8h01 3|g Si ^2HS ^§5131 9I5H 3h^ 2H^g HI 01 Eh CH. 

QS 6! A| Oil Oil AH CH42I if?fe, 31 & 0h2H2| gag 3^2) 3h^ = § §0|3h31l Sife SEhS HISSh 
31 9)oH 3IEh XI XI HI 2| ^¥S¥Q eS8!CH. CO Eh AH , ga&S MMS. ?\& SJ 3ISh XI XI HI 21 fie >1 
§3|2hfe gJCH. S§?b §a*)2| ^eCHI e8H ShaSI 3 = 31l gCHXH 2i3. §§9 AhOI AhO|2| 

big* X|2!S SS¥2| Xl^eCH CH e20l WBSjShCI. 

g#¥2| ^01. = 3|Eh2h 31 Eh XI XI HI §4h¥ AhO|2| §g zmSi&Q. &X1. ^3| §g Xh^ gXh g 
Sli Sf^SI 8h3 a3|S°S e§h 3^21 e31(gas breakdown)* SHXIShfeQI S^ShE^ Sh3HI 
CH. 3HQ3I SSI 33|fe. g#¥ S^SOII 3IEK)II S^SIfe B § (anomal ies)S ^XI8h3| 9loH 3HI ^3 
HI ¥511011 HI5H *iOlO\ ehCH. 01 & §^§8 S2h y|38h01 ffXH8| CHS ^3HI 2HS Dm, 33|§ LH Oil 
AH § ESSK point di f ferences)M 22H&CH. IIS, SS 3h^2| Sfi3| ^£1 S^EHOII OI = £1 . S§ 
A|Sf AlZhOI SSStXI at£^ Sh^l 9ISH S^8I ^Oh EhCH. hsOlfe Si 3h^2| S3 Xh$? SSMCH feh 
CH. S^¥2J 33|fe D\±m 9leh SZh§ sICHShShfe ehS , j»£8 S BtOI 3IEhS XIXI8h3|0|| §S8hCH. 

sa^oii aim chs ^aioii on ah, sshisi eshshcn. ^si. sanife 9iioi m°i ¥Sou e 
§a3i^oi isgE^ xixihisj s^oiiah ch ^sch. 012s ^swsioii/hsi g »ois e§h 011x121 m 

m gfXIS Si Sh ^A| Oil 0)1 AH 9I|0|1HS| ^^¥0)1 2Hfe 32HSJ D[±D[ gOhUXI 3t3 fi&S 4 2H31I &° 
^M1 911 01 SI 2| ^e^CH|AH2| gagS 3Ha§hD. 

S SS2| Si SI SJSS §¥S EeS S38f01 CHS gg2S?a CH^ ^311 0I8HS 20ICH. 
^AlOtl 

£ 1S S gSS| ^emgOII Ifg §a^(electrostat ic chuck; 14) S Sg8h3 2Hfe CHS^e 9IIOIffl XH 
£ISxl(2)« UEHfcMCH. §as<(14)0| Ohy D\B XI XI Hit fe'ii 4 81201, §a^i ODS UEHU SICH. 
924(14)8 911 01 01 xH£ISxl(2)2| 3g£ M£f^OkShS ISbH (8) LH CHI 91X18 &h£HI flOIJH(.W)B XI XI 
6h3 3313°^ SXIShCH. 

£ IS S56he, 911 01 III xH£l§xl(2)fe 331. 3h^. 911 01 E) SJ CHS XIXI3|gS HISohfe (Ee CHI 

EAiaxi ats) ? fiaiu ^yon ¥*iaoi »ch. 91101 si xH£isxi(2)fe a§ oiissoi seb ^aieh ^ 

fiaiS SyCHI HI313hg8131l ¥SfS 20151 TAmOU, S£h30h 2hSISm(8)fe SXI Efe 2xi 9I6H HI 51 
m 4 2H31U, Efe Qg gfcHS CHHIS 4= 2HCH. E 1 CHI EAIS 9II0IE1 xH£ISxl(2)S| ^AI0)l2h Si^J 
21 ^ fiaiSJ Syg aEH S£f£h0|| 91xleh CHMPOIE OHE|CH£|g>i, e 329101 EIECHIAH HISS §g£ 
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Precision 5000 . Centura 5200 . Endura 5500 °SAH MM ?°>m 4= S!D. ZiaU. b|l= S ggg, 

as isw xhei§xi □£) gaisoi y§ ismei 8¥^ah eaisjh *Jsastxi2, oiae s^'oiia mm 
axife &bo. e i§§ a»e xnai aw on oig§! 4= sio. 

SflOllH xH£l§xl(2)fe MaiSQI eti 8tH(8) <M §2*1(14)8 M£)Mf32 Stfe USI SUflKenclosure 
assembly; 12)M Blfll £11x11(12)^ §a*!(14) b1S5J813l|fe (E20II EA|E|X| BS) 43H2I 

£E(rod)01l °|5H 3S2j(14)?)£ XI XI El 5HtH S(cover ring; 20) ^ xHEl 3IM(hot process 

kit)S SSeCf. ^1 tH S(cover ring; 20)8 S»8KM, 01 Saxllfe 3IOIffl(W) 91 SbH(8) Lfl2| »E1^ 
□^ §a*j(l4)2| 8¥£1 S^SIOI 0|« ¥&|A|3lte 218 &XI Efe gi£ BO. 

§ S Si (14)8 xHSil Al^gjg 8E1£D1 BJS SSbH(8)0ll OS §3121 33I SJS« SS&Q. 33I 

fc DC 5SSM(24) SI RF 33§xl(27)§ 5»ffO. OC SS! S3SX|(24)fe §2^(14)31 ( 

gxiaxi s§) mu\ * afoi oil awe ess ae*. oubsch +700 ei= -1200 §§21 a^8 sseo. 

DC S3Sxl(24)fe RF 3=3 S3§xl(27)£¥EI DC 3=3 S3§xl(24)M S2 81fe ferS i£ 

Ha(26)§ e8H §33(14)011 

rf a^ sssxife gai^oi &}§ a^s g^&a. rf assi a^ s? rf uioich^ a^s aw am 
2^ oiis Liie?-ia(28)M esH am 011 aeMateai. §31 rf asisi a^s aaiu(30)oii assoi. 
bhotcH^ a^B sa3(i4)oii a»eo. aa rf strife sai^oi lhoiiah e^sfe 51 si yeoii se 

» OIB8 B4SAIZJO. blOICH^ RFfe 018 OIS8 flOIBI 3138 SrSH 801210. RF blOICH^ 3^1 S 
OC 321 SX101I CBS SXI 3|§S §¥2| gI | S qi^ s = (grounded counter electrode; 32)010. DC a 
m S3§xl(24)fe 9110101 (W)B malleoli §33|*E£ ^§A|9PI 9111 3 31 §8 B4SAI9PI 9I& 8 
as a&8 SSSP. 9tlO|IEt(W)* SHUK^ "38 *£!■)» S231 S18 M, DC a^ Se§xl(24)fe 0 
°1 ag°£ ^flSH^U. BBI ?1I0IIH£| 8HX1I8 ?^s1& g£3l S1D2 ^Ol blS 3 2J( reverse 

polarity voltage)2£ r^9IS8 4= SiCf. 

8£1^01 &m ItHb 2i£, XI Oil MX] §£1^018 ttg » SXJAI3PI 9I8H. ^£ a&S RF a^8 
OlSelD. RF blOIOI^ a^B ^IOUH(W) SI § a 3 (14)8 eSHAH 8£1^010ll ggsjos 1H£|01, § 

xi a am a^(32)B sai^Dh g^oii ?ixi8ioi hioich^ a#oii en a- ^?i gg§ ms&a. 

Oil £A|gi M£hSD| tf§ SbH (8)011 CDS ^Allff * XH£I 9l|0lffl(W) UtCHI AH°J 8£I^D1 &i 

S!tH(8)2| ^»§g 8&!^(Collins) 8°l 01^ l|ol M 5,350.4792011 AH &om 4= S1C1. 

§a3(14)S 214=3(34) 9i dH 4-3(38)8 SgolDI, 0188 £¥ gJ3&3| (33)011 2S3CH SID . 2B 
S BS SS£19J(47 % 52)B ?1l0lffl OIED §3321 HQ Oil ill HlgSPI ¥|3H 11 339X1(53)011 

agaoi aei^iej as £i&j(35)s mzm hs°s?ei hi aimspi ass = (37)oii 2 

^3CH 91Q. &J4=3(34) SJ aH4=3(38)0ll ^^hShOI . §a^(14)B ¥1I0IIH« 3IS8PI ¥) 6H §a^s XI 
S ^SShte 5IS3|(43)(HI 213 3^ £1 £1(41)8 asj^°S S>S 4= 91Q. 

m s 1*31(33), assH(37), mm se§xi(53) as i\mj\(43)s= onaai(45) lhoi xisa =sn 

a Oil 2ISH »=5hfe HI CM 31 (39) Oil 2|5H HICHaa. HI 01 31 (39) DC 33 S3SXI (24) SI RF SS gg§ 
XI (27)21, 911 01 n xH£l§x| 5 £ 1011 SAI3XI dtS QB §xl» JlOlttQ. ?IIOIffl°l 8E0II a» HIE 
9i!8 HISSPI 9I5H J9IOI7I (39)011 223 S£ £UAH(96)E UE1U HQ. 

E 2A * £ 2Bfe ?1IO|ni°| g^a 31S8 UEWO. E 2Afe H||C||^8 D\B XI XI Ml (61) 91 Oil XI XI M M 
XI U a §-3 311 dHxia ^S¥(60)8 ?die ¥1IO|ffl(W)g LIEiyci. 01 a » 2§ UH XI (overhang) Si 
li, ifflEIg, E^ 3|& XI XI ill 2| S¥S §¥011 3|£|fe V90IUB OIISSHLHfe QB 9II0IIH xH 
£l» EI813I ¥16H HISSC1. 51^H(63)fe 8£1^01 Efe S1S[2! &1gCHI 2|SH ?1IOIIH0|| SgElfe if LI 
ElfcHCI. EAia H121 ^01. 9IIO|ffl2| g§¥(62)fer 38 §¥S¥9a g>fe &>2 , ^^¥(60)^ §¥, S 
¥S H1REM¥E| g8 g>feCf. 3IIC131 HIOI^BS g§¥(62)2| bIS 0101011 SlU §8 HI31S 4= 
, ^S¥£¥EH £fe IS 5J§ §0181311 HI313II di = Q. 

momW) 9|2| J!|»2! S£ S531 £ 2BCHI EAISOI SID. £A|3 b121 ^01, ¥IIOIKfe 4=S¥0||AH 
CH ESQ. E 2Cfe S &SOI ^3X1 81fe. 3|&2| 0|§5J2 S 3S SSIi UOt«D. EAI3 b121 

aoi. axi°i ig xi e< lhchi s<i! a e gagsoi a^soi sssici. oi§^°s, *a ^tf 

I2i§ DI813I 9ISH. 801 HI31£li= 9lxlfe SOI 8CHEfe 9lxl£1 EA181D. 

5 &S0II (Kg §33(64)2) & ^A|0||2| S2S0ID. OHUfilS §2 CHa. D4=2| 8S¥(66) 

S S§813| 9I6H §2011 D4=°| SOI XHS2ICH 2AQ. 018 8^¥°| e^J XICH(68)i= 613(72)011 2| SH 

^a xicn(70)S¥a sasa. ^s(72)g exi §§?§ ms8i3i ?i6H n §§ ^2 

a XI SIS XI^OIES, Sen SlOimai aa& S^8 X1IS813| 9I5H g^2(solid surface)8 0\^H 91 
a. bism ^S(74)S ISbl LHS if 31^31 AH01 SCHEfe 218 $1^218131 91 el g}«8 X1IS51C1. 

as 31>ife 832) 7SI 31X1 «(groove)2 3(76)8 §5H 4^2 XICH(70) 2!°£ §&J£lffl, 01 ^PS 
S E 12| IQoj fig £12(47)E£¥EH 01 XI 01 212? HEf Iff ^01820. LH¥ S(78)B XHgl Si 
S £12(52)ES¥0 g§XICH(68)S XI2I 31^31 SS 4- S!3|| 2S§0. ^SA| e§XIW(68) LHOIIAH S 
3|2| Xlgf Iff ^§§1 il S2 LH¥ S(78)S ^S XI«(72)8'*Sg1 31^ ¥S8 XII 

318101, Q^EIfe X| a ill &T\m 3J0IO. a&i2J2 ^A| 0(1011 AH . BIHM S(life pin) 4= SI 

fer as ?S (80)01, E 121 as £128 OlgSIO) S§X|CH LH2| 31^» SS6H LH^QI A1§£|01, g£1 
XICH2I CH y§ 4= SiO. aej^ES g 3H2| as ?S0I ^311 4=E SIO. 

II §2! UJ¥ U(78)S? ^S Xl«(72) ¥S0|| 91x181^ 201 blS^'SIO. U¥ S(78)8 31^21 B 31 
H10I 9IXIAIHOSMI, E 2C2J blS^ltl 838 2311 214= Oil ESI 4= SIO. CD&1AH 2S 31^^ 4^2¥ 
Oil °I6H g§? XI ^ LH CHI 5»aa. 28 221 31>i31 911 Old 2) S§8 SfoH LH¥ 8£l 8161902, 
31 a!E131 CH^ az(£IOI. 2& 31^011 2J8H XII S3 8 x10|(heat di f terent ial )°l S4:» ??J|2£ § 
iHAlii 5JOIO. 
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**mM, ^lOIIHS DimolJl 9\8lO\ Xi2Ml~15torr)2J SJMOl e^X|CH(68) LH CHI XilSSm, 
H2Ml-20torr)21 118 XI 01 (70) Oil XilS£!Ch XICH2J ^^0| CH ^M^^Mi , 3I0IEH2] ^ 

¥011 AH CH US H^^OI XHSSJOi £ 2011 AH UEI^ ^SU^r &±H£jCL 

m 4! A|Oj|^, *JH£ 64)21 §^¥2] UDiXI ¥^3f it& Aildf^ 3U2^ £!MCH£!Q. Hdiel All 

3Hg M( interst ices)0l *0| DH^Oil, gg| X|<* ° &&m g3S XllSorXI %mO . 3HI C+^h D\B 
SE^ SIIOIEH^ CHi^ 3£2J ^ X^IM Jrii 510101, D\B XIXIHIMD CH D\m 5101a. df^AH 

xi<*° & xi^o^^Ei om xi«^xi£] mm ^*yai yxi anioii m&m Jrxiot mo. 

S^Ph ¥i2| 901 ^ 33 SlU Ail^f^o^ HB! §2^011 CH6H, 0.254cm( 1/10 21x\)S\ ^0\ SDI^S 

0| Ell ^ oil oj§h ^ g£|S i a s~ H^^g^l^ 0. 127-0. 762cm ( 50-300 1J dl £j XI )2| £?i LH CHI 21 

Cr. brl^ ^il(74)0il CHoHAH^ 2j±S*a r l= £01 br^r^GI, 01^ 01 ^2j 3«g 11 

o^¥E|2| ^2iT2] OISM } r I! ^ Si^l ttH^OICL ^A|0i! *Jgg, ^gOil ggfg 01 H 4- 2irr iy bH 

lh^°j mm ^mm ^xia^ioii m^m ^oicho^ mo. &d\ o. 254cm (100 mi 1)21 ^01 sm-^oi 

H, 0. 127-0. 762cm(50-300^a|o]xl) 21 S¥)3r £l^£J0| ^2£J21Cr. D\B XI XI 31 Si :>ie2] XHUHr Si 
£3r Cf^S ^£ Cl^ £01 ^ii 4^ 2JCL Olie mo\ 4= ZJltz Kapton™)I?f ^8 M£IOi m 

mo\ A^gsjs, noii cti =oi »om ^ 21a. 

cf 4 , se^ :>r^:>r a^si^u, ^ mmmo\ oie^ ^£ 21 a. one mo\ a^j moi ^ 

m ¥016^1 ?ioH ^&^0| 01 gil 4^ 21 CJ. CH S ¥# J\±OSl Sf§} ^j^oj g^ofg D|xl£^, 

i§m uioiiAH^ ye^f ^§ ^^^^^ ^ s^a. ohmmch, m^b chisxii^ A\mm 

= oils &ieoiiAHfe, cf 4 s m& d\±^.m A^a^ £01 m^™m ^ ?io. 

^asfe mm ?\±m mm ^oiu^i w^ou, o\m ^ an ah ^ m#¥ ^ xi^^j 3^121 a 
^ifsf^ 201 u^^a^cK tif^AH , ^ie s«oii dis^ xi^aa xi^oi ™m soicl 

§122^, ^Xl 5F^| ^i6H £1^01 Q^£|01, M#¥^ ?j|0|EiM ^l^l^o^ XI XI 8^ I 9\oW 

m^m b^i ^ zi^o^ sjoio^ t^cf. ^i^^tjcHo^ m om zjlq. m¥ afoi°j ^ie 

xi xi 2} j\m A[o\s\ mm isafb mm^°\ ^01^, s§ ai^ ai^oii s^i ^xi &n ^f^^i- 
xichs esH c ^ai ^ss^ioii e^a^oio^ mo. 01^ 4^s2j x^oii 21^01, 102 
a aizi lhoii ^sgaioi: mo. 

^xjo| ms, ob d\± ^xi9\ gmmx\ am ^ie^^«Ei ^ie xi x\ximx\ 

oi^a^ ^xK)ii sjoH ^<m^o^ «2^oi ^^a^£^ e^ai ^ok x^ mx\ m&mo\ aiesjoio^ ^ 

O. OOM eg S3 X^ ^^(mean free path)(^^ ^l^eoi A^£|^= 3¥0il^ Oil bH d| X| Xh 

^ (average free path) SCI 30|Cf. §2 Xr^ lt± ^X r Si ^4-01 

Dr. Cr^eh ^^01 Ar§£J^ i2 Xr^ IS^fe &m £0ICL bhBS|& ^ A| Oil CHI AH g£| f^^M ^§ 

SPI ¥iSH, 5|CH&^S| «^ Xr^ 0\§BO. 

nOD\ Sxil ^2xil£| ^MOU Q\m m°} U\Dt m\\ ^XIEIOi, D\B 9\2\ ^¥^ei ^§(anomal ies)M El 
5H0^ mO. 01 bPr efiohCf^, §§g| 3HItiAie^(equivalent capacitance)^ g^H} §§¥ A r O|0]|AH 

^&ai Soroi, ^i&oii DioH ^&ai ci^ a^i&e 2iJim soi a. oibh& 2^isb *m &>eoii s 

§1 TJI^ 4* 910] , OIIS, £S£J^L r Cf^ ^§[1 ^x|^ mm UiOil I^i^i seH^ci. 

CH e XrOISOl ^XH^ £01 U, 0|g ^ ^fi^r 2iCK 

blM^J §2^8 ^2 HI Oil IrdK ^5| ^SXIISf p|^*Ho^ 3[L[o\) i^i ^r^°i ^2^4= XrOIOll [If 
drAH£ BBO, ¥ ^2^40 r bl^S^^, MOI ^£ e ^31^ SID . 

M2i b^im §t an n&m 5E musi e^^, D\m xi xi xii 2f ?noim mm ai-oi chi ah di±o\\ s\m 

i£^DH HI 31^ £0|Cf. M^l 3^Pr ^Si ^r^^l XF^ S^°J 4^bH^r ^ HH ^Xll 

^r 3^1 A|2»»Q. 

§2^21 » ^AlOjlOil CH 6H AH , A-ildr^ 3§2J ^Dil^ 0.0 1778-0. 0254cm (7~10&£|&!x| )0| O. &m 

TM 

^^(Kapton )0| Ar^SCIS, 0 . 00254-0 . 00508cm (1-2 ^dieJxl)2J ^MO\ 0\%m 4- 3±Q . 
^U(chucking)M ^I6H ^Sxil^, Hl^°i SJ5*£0| ^XISJH ^2 HI Er^J^r ^X|£J^ El" Oil AH ^^6^Cf 

e £oi oi^^oip. ^ xi ch oil o\m oil ah wm°\ x r ^ ty^^ ^ 

0.00254-0. 01 27cm ( 1-5^ dl 91 X\ )01 0( OH^ ^^OIIAH^ ^3 Xf^ |H^^r 1^0- 4^£ 2^Cf). CO 
£rAH 0 . 00 1 778-0 . 003048cm ( 0 . 7- 1 . 2 ^ £l oj Xl ) ^0[2J M#¥2r d^, A|g£J^offl £^^ St 81 

acK oi oil cciaf oj- ^ chi ah sm^i xf^ s^Mcf moi ais^d. §8 a^oii 

Dl±2\ XFS ty^^l 2UHSD £01 Xr^ ^^SCf £01 CH^ br 

it" A r oi2j i^s, 01261 j\&m m xi S3ii xi xi a^AH , ^ r ^§h& ^oi: mo. m ^aiohoiiah^ d\b 
e ssa^i ^xis^ sie, ^AioiioiiAH ^oi^i D\mm ^mmm xixia^i ^sh m^¥°j ^oi, se 

(S^^ ^0|2J ?U|») 5IS-XIXISISI aSi ^slAi^l^ £g UhSSIff 4= 2iCr. CfB fi 

S^IS LH CHI ^¥ 3il ^EH^ ^ (sharp point)M ^X|6rfe £0|Cr. Z_^0| LH ¥ 33 

^ US 5HXII or^z 2a r 01 § Oil St^M ^CH ^^Al^ 4^ SICr. 

if#¥HJ 51^121 eMOIIAH g6J-W»2|. 0. 254-0, 762cm ( 100-300^ £ie! X| ) , St ^ 

0.762cm (300 H£ie!»)e! £0| mmO\ »» B^l^ XIMOI 0.0254cm-0.381cm 

(10-150 Biaeifl) ArOI, CH^ W»Z|8f7llte ^ b 0.3302cm (130 mz\21X\)D[ mO . XII 
S^r ^^l [EH^Oil £A|£|0i Sioffl, Cf^ tEH^r Ar§£JOi£ mO . OHM MCH , Hdl 2^01 0|§ 

^ 4-£ 9JiO. 

ii±m xhi x ah^i mm jw^=, ob ^ ai o\\ chi ah ^ ^xisch 4- sichs, £ais ^ai 01121 mmm ^ 
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a? lhoii ueiu si xi act. i§ gf^s n& Ete ii§ ms&°£.m. ES m^m m 

5H gS&££W CH^ XII 0)1! 4= SIP. g£X|2!0il 0)6H. 2)S!S 01 S gfg g 0)E ShU 2fX)2| 2&0II 
2J8H i§I 4= SO. XI II XII ggf ¥521 2§a 3EB8K>I. 3 r gX)£l ¥2011 II if UESAH ?lxlAI 

uesmi, g& ?™ m oil g}» ^>bH^i xhssioi . ois g<yg »sk)i siaa. ooah s as 
21 Di ^Aioiife, g^i? lhoii ah iy§ a? % as m=?°i mx\m mm oi¥c»xite §g& 

^y(tuning)3} &H, ¥ g)§* S^S IS gag2) CHafsje! £§ (coarse adjustment )S BlSffa. O 
S ^AIOHOHA), 8)E3I0)« ^DiS. gxlolte CH3)£, 8fU 0|#2) XICH3I- A|§30) CH^ §SS 2S8 

or 4* sio. 

E 4te ??a»l(86)2| ^JHI^h SSISrte §33(64)2) ft|A|0|2| *s£EOIO. 3IOIIH(82)te * ^0)1 § 

sfgoi aa. $?a»i(86)s sej ¥^(84)e s»&a. saaite §2321 &¥on iji 3£i 

2 ^S(90)S OO 2§@a. EAI8! ti[9i SOI, SaXllte g& ¥(92)0|| AH g<2<(94)0)IAHte 
£,'0. 01 *SEte 04-21 MS¥(66)2| 2!= 4Jij(72) §J M^(7A)m EAISrH SIO. 

9&f (94)011 Site gfS Saxllte 01 3 2) Oil CH Sff 3£!3|§*§ Olte 0)£| 31X1 01 §01 SI 

o. a si. ?iioie)» ch§? &&8MI ussioi, §a»°i &¥2i°i so grac^i bssmi gas 

01 CH g0rX|3)l §hO. MJtHS. CH UOH 2|8H, ^£¥0)1 2JSB *jg(72 » 74) A r O|2| HE) il 

LH Oil AH 21 §teO. HH^OI ftOlffl 4^¥3) g£¥£f SE »0|3| SIOS, 3IOIE)te g£¥0)| 0)8H 

?P)U Ete Or£HS ¥¥£)XI § »0| SHIM afSAIgjp. 01 SXIIte ^S¥2| ga3l<*e 3H8I CH 
isSJE^AU 4= SiO. 

OB ^AIOIIOIIAH, 23HSI ©a? XI CH SEte Si§¥3) 2101 «a«l ¥3)1 SSP) 01 g§ 4= SIO. Saxll 2g 
LHOII AH 21 SSIte 4=E &3II^^ 4=E SiO. B 311 3 21 x)0|3) HIS 31 CH ^2 dlgOl mUBQ . 

XI 9? (74) 31 01 IH 2| 3h§XI£|2| §a3|^2| CfS S!IS §a*|2| ¥e0IIAH, ki@ 3 
^011 CH& g£r=EQ|2| 0|3 S^(arcing)§ ^XlSrfe 3J0ICI. 0I2H& I§ 51 

on ?ixisiffl, i§ ej^? s§fe mmo\& a^s esn ?is oi^oixi, ?s§ ssh a^°s°i ess t 
*Aiaa. ojattiss. 22s 4! us mssia. us a? ?si §a^2i 3}&x r £is¥EH sssi soi 

XI 9IXIAI3IDI, 33011 §§ gjc|g2£tt| gfXISP. 

E 4011 EAIS! aOI, S£ *UAH(96)fe SSSJ2I 4fSa fllOIIH AhOISI Si» LHOII Mx\m 4= 21Q. 

H-SJ-AH , 31 01 EH 2| SSEfe ^AHS¥EH 4= SID. 

£ 5fe SEHIOIM UEILHfe E|He»| HI0ISx|2| i!S SSEOICf. £ 55= 11 g}^S S§8h3| ¥|& Bl 
iH ?5 8£ XHIOHSxl Oil CHS- 33010. 0\2i g£| . S£ d!AH3h 21 3H& f5 SXI3I A|§1 4=E SI 
CI. eSH2| M&S S§2| *H£| B4«oy CHS II XIAIS 4= Si 2DI , QJEHAH OS ^ Al Oil 

OIIAHfe 82 £!AH3 r ^^f§ 4- SIO. E 5fe xH£l§x| LHOII AH 4=ISgfe &4=£* g£l^! SI 2¥1 SB 

ma. 

E 5011 EAIS b|2l SOI SE ^§§g, Ai§^3| °£31g> EJ^ESAH 0HE£I(45) LH2| HI 01 
^2S¥9 E 12| SI 01 31 (39)011 »IS90. SE fi§St(setpoint value)^ XII 01 3 1 Oil 2|& &4*S SSH 

a 4= siEDi, xnoi3ife oi §a» as »4»d02)s uoy m& soi niE^ as(n3)on aeo. ss 

&4=2I 2 31fe XIICH3I0II 2I5H A^§SO| > |§ §3 Sxl LH2| Efe Si XII&SXIS XIICH&E^W 

if mmm xhoiso. oi ^ n 3^21 gas §eb aifAi^jo. ^aioiioiiah, 11 

4=^5j anon ifEj xii ch ei xi &v , a a oil 21^ ijie XI10121 3is^ah ois^ 4= sio. 4=^,^21 s 
w 01 oisr isaa. 11 a^s e m 102s u&y di2i soi §asj(Esc)ES2i mmmrn sioiecKoi 

CHa S2I2I SEH2I 3|e XI XI fl|3| A|g§ 4=E SIP). §a^(ESC)S §52^31(33)011 2|6H ^2|33HU 
Efe 3|g3|(43)0ll 2I5H 3|S£|0|. 3l0lfflS2| gagifS i§ gf^OII 2|SH 5S9CH. 0l£HS gagg 

(mm 1040H 218H ssaj sxng) M£i^Q r £¥Ei ata ohlhxioii 216H w«!ia a 011 210H ^iH§ 4- si 
ecu , eo^oib §a^E^2j gasa (s^ 106011 2|sh iga disj sod st^ao. (s^ 108011 21 
6H gsa dh2f soi) aioiiH g m&m s^a axu istg 31 01 m 21 g£(no)« s^ai^jo. e>Exn 
3ioiffl3h oiy cig 31&01 A\mm 4=e sio. hie^ £isj(ih)es uay d r 2i soi. 31010121 mm 
se(iio) ^ai sa£iES2i gaeiroii sirs mo. mm^nt mm 102 lhoii sais 3ioim ai-oioiiah 
21 gag ^§8 §a^!2i sssat omo. 3ioiei sh2i s^oici. £ai@ ai£i soi. §a^do2)° 

S2| gagg 3I0IIHS¥EI 1§ XH31shi= e^S, S£ISDK104)S¥EH2| |g 3IOIEH0II i§ 3ISO. 3 

au sa^ioi 3ioiin« 3)gspi mm Aigg inife oisoi yens § 4= asm, ooah 11 xngs r i= 

mm SE2| S£h^0) (rj|gOI| Efe SOSOI3| gtfe ^ EH OH AH E+XI gtH°^0ll 2|6H gOI XH3HSO. 

mm 112S 8E tUAHOH 2|SH SEI a3|2j as£ S^AI3lfe 3iS EAISO. mm 114fe ElEeijESAH 
2| 8E ^§3 SE aSfi 3»8h3| SOII xH£ISxl LHOII XllgS »4*(transfer funct ion)EA|& 

20I CH. ^31 g-4»fe 3|-§ ej-e& SEHS5= 1g 4-E Slfe 4r4=0|| 2|& SS0I3HU, E+^Sh 0|gM 

□ aa^¥EH cixig as^°i a&g 4=e sio. 

XII 01 3 1 OH 2I8H ^SS S4=fe 0IIS£I(45) LH2| H£H^2| ^SSIO. 01 5£3gg SE d!AHS¥EH £ 
Eg e.^3131 9| & gg, 01 8£i S!8rfe 2J§^ S§ SE£t dl2o)3| fl» SS, a«§ ( ojes g« m 
Oil AH 31^2) £)»fl ^SIAI3I3I ¥1 oH 8)^ ^M(SEfe Si XHS3XI)* XIIOI8PI ¥ie gg21 IS Ogf 
B &3||g atyS|3| «§i S&S 330IO. 2S e2| g? 3^S Xl&+6|3| fl» OB S§0I £13 

so. 

g^S SCH Efe SS&OSJW g)^OI XII 01 § 4= SlEOi . 01(0) 2IE+& 8h02| 21^ §a*!OI AIS 

aa. 0121 g£l B gg2| bl&Sj§[ ^AIOIIOIIAH£f SOI 23H2) &i» S^OI AlgElfe §?, d)S^ a 2^ 
^ I§ 2)^01 S3HS XII 01 § 4= SiO. 21 ¥^2| SSEfe 0)l» SO) 23HSI g«2| Hx)¥ BxHOII UHxIg 
4- Site 8)02| S£ i!j A) £¥E) ^ ojq. Ste 25H2| AHS OB SE d!!AH3h A)g§ 4= SJO. O 

B ^AIOIIOIIAH. SE £0A)te §3^2) Ete 3I0IE) XhxIIOII S|§ g^8)E^ ^g 4= SIO. SE £U 

AHte &m ¥^01 g^SIOI g)^ SS13r SgSlte 22! 2)^§ ^^8J3| « 5H A)§§ 4= SIO. g)« 5| 
3|(presure regulator)te. 3I0IEHS¥EH CH i= §£ BOHXI SiO) OS Ef^S 3|§ 4- Site 
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¥ (output) oil ah 21 &s*°*§ ^x\m ^£ ?±q. %\o\w b\9\ mm g^s ^bspi mm a a! vimdi 
Mg§j ^ 20. ffloiia s^2i ^§i:>ioii ma, as* ^goi ^ ot 2D1( n£MH gg. 

m 4* 21 CL 

aioisxite chs jgi&s 3ixite 501 s^oick otiB mo\ mm gj^oi aieaoi ^1 01 zh ssajo^ 
"eh ^ oi m y xi xi srn^u, e a^x^i- xiisgoi ^e^oii 2jsh shohhb £«Ai3it abulia 
^iAma. oiaet Hieoi M¥ ate g^. se^ am °i§i a&oi »»at a*. 3^21 ^§01 e 

dm SOI. B SW Oil CH» bJB5|e ^AIOIIOIIAH SIM g^S HICH6PI ?]6H aSiT 

o| e ^ 0 , oig^a. oiae hh^ s 63} em ggacj. £ eoii sais ^21 aoi, siloing 
§2^ 0*011 ^xioH sick 01 a e ene « ss^i ?i6H, 33- 90 01 si ak>ioii szkh mo\s\o\ uau m 
a. 

£ 6011 £AO 3X1011 CHoHAH, 

q p : ««*[]>S¥E|2| g »aj£ qouy: ^SH^DS a 



Qqad 

TwAF 

a c 

a 

V 

P 

t 



a&»oii mm m q^i mx\ m&^ou mm a 

911 0 1 H ^£(*UAH g£) T c : §2^2J S£ 
9H0IIHSI e w : 911 01 HI °| &A18 

^¥ s^iisa. oiiMMOi ^ Ai 91101m «xi eoii mm s.± 

911 01 H ^£ C p : SI0IIH2I dig 

WOlffl ¥311 A: 5^21 iSE^ 



911 01 SI OH □6HAH, CHI U XI M£H*!S OISWOI 
(1) 



(2) 

<-*> ^(4) 

oim, 



6hS, ^ EH CHI AH , 

(8) 

OIP. OIM ZJB8I SB, 

^TrT^l (10) 

^} SO. ¥ Bfi( S^S fl« a^HIW AI>iH2| » ^AlOjl^h £ 70il £A|£|CH 5JiP. 3IB XIXI38K120) 

^ ^^hhj xi chi eae 2^ ae!d22) * xh^ ^oi(i24)M 210. 2^ xhi ch 

3l(126)fer ll&m mm SB(128)^¥EH 12^ dfei(122)M 2^ XIICH 3 1 ( 126) #^¥OII 

AH HUH 8HI, ^JS^ ^ XI 6^1 oH ME 2) ^§§ XilCH^Qf . ^^(130)^ 2^ 

122)31- £fB!(124) AI-0I Oil AH &o\m HlSSa." 0136? ¥ ^ M »0|8^| flffl 

amsj mo\d\d\ M^m ^ ?±a. sgsn(i32)£ xhsj- 124)011 ^^sch , ^m(13Dm esn 

P§ 4^°l HICHM X^IS^a. 0|£f i^l , 20H2J ^^HHi XHI OH ^| AhgSj^U, SlSgn^ ^^oj EieJOil 

^mm 4= sia. ^« °e x-ii^sxi^f Ai-g^ ^ sia. am ^aioiioijah, ^ 
m mm mo\j\ §y ^§ xhi& sxpi- Ahg^ ^ 

eai^i^oii 2j6H oiohsj^ dm ^01, b ^ss n Ah&om hoi u xi am mm*± 
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SE«S UMM 4= &!CI. Wm SO) 2PH CHcJ 33H2I g«0l A|g§ 4= 21 Ch SEg S gJSOH 5HA|£! 

§EH°I CIS Algi! 4 2ACI. 0II> SOI 3^ AlgalXI S3 fi?2| Algol P|>* 

??£!HI2I Iti 4= 2JCI. 0I2I g£|, g}^ S^g AlgSIXI S3 313 SSHI2J lif 4 SI 

CI. ??A|8|P|| DM PlgSICI. Da/il 0|#2| *JA|0||g 0IIAI3PJ 330101. 0I5H2I sg)grp g?)0| | 

3HAIS g V9S| §^ g«g *«^5|g >!g 0|L|CI. 



5 BS2| §xl S gfgJOII °I6H 31 & ^ CHI AH SEE SHHPI ggSCI. 

1 

pies h§spi fls pie xixihisah. 

2321 III 1 31- II 01 &PI fi3 ggOHAH gSBg gHIB S&Slffl , 

%oi hi 1 isfe &pi s»i moil sixiskh, hd\ sag pi^pi &pi xixihisj 4fPi sis Pie aioioiiah 

° 0 |^ 9 2 = ¥ X|CH(recessed regions)B PIXI Ql , £JP| 0I39 2^¥ XICHg HI 1 g HI 2 XI 

CH2I &P| HI 1 » HI 2 XI CH AhOI CHI ?I*IS MQW ^SSIffl, 4rPI HI 2 XICHg £}P| HI 1 XICHM §£H 

MIDI &P| PI^PI &j\ HI 2 XI CH 0)1 ^gJ£IE^ #p| HI 1 II2I 38901. &PI HI 1 SI HI 2 XI 

CHg 2|2| 3eS! HI3S PIXI 01, £fP| HI 1 XICH2) xi\™g &P| HI 2 XICH2J HI3SCI CH g Pie XIXI 

a. 

g S2&0I 2?£|g 4IPI Pie°l i!¥0ll CH§8|g XI CD l_H CHI feg Pl± &»0I HISSIS^ &P| XI CH 
§ SjOlE & XI CH CHI &P| D\±m SEJolPI ?|& 30l£ 8IU2J I££ ?ggfe 2JS ^§2S 8|g PI 

6 XI XI HI. 

S^S 2 

HI 1S0II SiCHAH. £}P| Pieg ^£¥(periphery)» PIXID1, &P| HI 2 XI CH^h £}P| ^£V0II 338101 
HHxIEIg Pie XIXIHI. 

3 

HI 1S0II S10IAH, &PI £! &PI HI 2 XICHg 2|2| =S PHICH,. &P| HI 2 XICH2I = 

oi 401 ^gsi =ea ch g pis xixihi. 

S^S 4 

HI 1&0II S1CHAH. -fefPI SHI LH CHI ¥1x181:0 &P| HI 1 XI CD Oil 5Hxl9 DW=? LH CHI AH SSSIg HI 2 g£§ 
CH S&Slg Pie XI XI HI. 

5 

HI 1&0II 210I/H. fefPI &SOICH . &P| 5321 3^3 3 | e xi XI XII . 

6 

HI mCHI SiCHAH, fefPI gHIg &PI ^UCHI E1S& 4IPI HI 1 XI CH CHI ¥lxl@ &§°l PH^P2I 4fPI HI 2 XI 
CH LH°| #P| &g PH^?2I &PI D|?Sfe ^ 53 (opposed major surface) AIOIOIIAH SSSfe HI 2 

a s&sig Pie xixihi. 

S^S 7 

HI moil SIOIAH, &P| ^gg StlOICHAH, S§ ^SS ^§5101. 4fPI ^Si S£HM|g dl&^ ^ 

e¥ ^ge ch s&sig pie xixihi. 

S^S 8 

HI 7&0II SIOIAH. 4fP| ^I!§ ^01 0.762cm(300^£l2Jxl) SCI Pie XIXIHI. 

S^S 9 

HI 6&0H SiCMAH. 

4fP| Ph^S SSSIg g2S!2l, 

^Pl I3S3I fefPI HI 2 XI CD AIOICHI 2§9 Hg} £IPJ2I, 

ngj- aipjoii ass ngf hichpisi. 

^fPI HEIS3I SPI HI 1 XI CH AIOIOII 319 XHgf die. % 

^Pl HgJ- £1331 6fP| XHgf £13 AIOIOII Si HI&Sxl(flov» restriction device)» 5SS|g PI 

e xi xi hi . 
s=?m 10 

HI moil SIOUH, <£D\ Pie XIXIHIPI §a*|(electrostatic chuck)3 Pie XIXIHI. 
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S?» 11 

HI 9S0II 910\M , #PI D\± SSg!OM¥EH 5^£J^ J\±D\ fflse! D\B XlXIfll. 
12 

HI 1S0II SiCH AH , #P| D\BO\ ttSEfll WOlfflffl 3IB XlXIfll. 
S^PS 13 

hi ism s^ch/h . #pi Pie xixiait xna awoioi . #pi saimou s^aa #pi hichpioii ^t*a oh 

U 0I«2| B£ £!AiM CH SB»te 3IB XlXIfll. 
14 

HI 13S0II 2A01AH, #P| B£ tfiAHt #P| 3I5KDI- 33 S^SUl 2A£f 3IB XI XI SI. 
15 

HI 138KHI 2A0UH, #P| XIICH^IOfl BBS 01. g|i H98tte Oil 2 BIB CH SB8KM. 

#P| DilSdl^ #P| B£ £"AH^¥EH B£ HAIM B*8PI 9IB HI 1 

£> h PI 3IBWI S^PEIfe ££0II CHSSfe B6h£r B£2I £0| S£ di/H^EH B£M UIj2S^| ?|& XHI 2 

#pi D\&m &$\$= b£oii es§f£^ #pi jt±s\ m&'M m&m ^suipipi 9\m #pi hi 1 §y hi 2 

XI CH #P| j^oj ojcag B»A|9|^| flB a 3 S§i SBShte 3IB xixifli. 
S^PS 16 

HI 15BM 2iOUH, #P| SBOI 3^ #PI P^M »B8WI HI 4 ggl CH 

5^5fb Pie XI XI HI. 

S^PS 17 

HI 1B0II &OUH, #P| HI 1 SSOil D[± , 91 #P| P^2| g§| HIOI^PI ?|B P^ HI 

OPIM CH SBShffl. #P| HlOIPI^r XHI CH 2J^M PhXIbr PI& XI XI HI. 

S^PS 18 

HI 178MI £101 Ai, 

#pi hi 2 xichoii ass oi#si xhs gia, 
b = , 9! ( 

#PI PF^ HI 01 PI Oil BBS HICH °J^g PhXI^ XH& Ah 01 Oil 9i^£J^ g§ fllBSXIB 

CH SB8KH, 

#PI HICH #P| HI 2 XI Pi LHSU ^CH£ ¥«*!2S HlOISffc PI5h XI XI HI . 

S?B 19 

HI 1BMI SACH AH , 01^9 MM¥(prot rusions)M CH 5§fofOj, #P| ii^b it" AFOI^J 

01 M#¥SCf CH e S^OI E|£a* #PI HI 1 XlCHOil OH xl 3 PIB XI XI HI . 

S^PS 20 

hi i9Soii £1oiah, #pi mm^zi ^oi % p^b am oi^si p^ ^^o^ a^i xichm pi- 

±^ Dim Mm ^ a pib xixia. 

21 

HI 19S0II 9JL01M, 4tl\ D\B XI XI flit SI »S| 01 EM , &D\ mm ¥-2] ^01 91 Zt^B °JPhS SPIS^^ 9J 
B- P^ n^(gas breakdown)^ ^Xl^ ^ xl4^^ a PIB XI XI HI . 

22 

HI 19S0II S^OIAH, ^P| e_^B ^P| XlXIflia ^Pl PI& AI-OI CHI a^^J M(gap)e 3§5KM, #31 2! B 
S ^CHS CHI AH 4kD\ Ph^oj X^ 200%MCf afg 3IB XlXIfll. 

S^S 23 

HI 19S0II 2^01 AH , ^P| Zf^B #P| XIXISI2J- #P| P|» A^0|2J Cf^2| MM ^§6H2, #P| 2t MB # 

pi #3oii ei^a sioi-e musi a^oiiAH #pi p^sj x^ pie xixiai. 

24 

HI 19^-OJI ^CHAH. #P| C^SI mm^2] AH" All M( subset )2| e^OHAH g£J7»X|2| Z}^B 
0. 508-1. 01 6cm ( 200-400 B£ieix|)oi ^jnh xiXIHI. 

S^PS 25 
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M 1&0II 9lO\M. #31 3l£ XI XI Site #31 M^Oil dHxl£lte SS^OO, #3| ^31 XHS^ 

3 2i §# ^soh/hsp- ^¥oiiah ch bok 3 ^¥ ^x^2^ 3i&o^« E1 ch aa» 
n xns§*te 3i & xi xi si. 

26 

HI 259 Wl &OUH, 

#31 SSfll Oh^HCHI AXIS H^ f It 

#31 ^2x|0il 2 £13^31 flB CH S»»«. 

#31 ^£¥011 Site #31 ¥JHI£f 9S. £I±B2| :n& SjgOl ^£¥^¥Ei Ui^ 

£2J£]£^ #31 §2*011 CH6H #31 HOIS* H§A|3|3|0il «9fi 3|& X|X|X||. 

S^S 27 

3>te D\BS H§6f3| flff 31 XI Xll^AH ,££HJ- 3CHI 1 S^M 3hXICH, #3| S£ ¥^ Oil AH 

ssste s»ib 3hxioi,#3i xii 1 #3i mm ut chi ^xia^m, #3i ssb 3^31- #31 xixiaa 

#31 3| & AhOI Oil AH e = OI^@ xi CUM 3FXID4 , #3| 01^9 2^¥ XICHte XII 1 * XII 2 XI 

CH2f #3| XII 1 S XII 2 XICH AhOIOII ?lxl@ ^gl #3| Xil 2 XlCji^ #3| ^£¥0il 53^01 

?\X\mD\ #31 XII 1 XI CHS SaMlW, #3| XII 2 XICHte #31 XII 1 B^9\ Sfll 2^301 SiOj AO Ah 3 
eio^ °oj£| £ s BfOj, #3| a! #3| XII 2 XICHte ^ £^£J = M 3*X|0J, #3| XII 2 XICH2I- £ 

^oi #3i ^sa ch e 3i& xixiai. 

28 

3ie 3fg xH£i sma, 

#3| gJW LH Oil §S[@ 3§ 6^31 Oil 2(Be XI XIXil^AH , CH8»te ^ S^HI XII 1 g^M 3hX|01 

#31 ¥^ Oil AH gXilM ^hXICW , XII 1 K Xll 2 XICHSf #3| Xll 1 a Xll 2 XICH AfO|0|| flxl- 

S X|«8 ^g5fb 0|^9 2^¥ XI CUM #31 S^OI 3hX|CH, #3| XII 1 #3| Xll 2 

XICHSf $?Xll 2§Bfb xixiaist. 

3^31- #3| S^SlIlf #3| Xll 2 XICH AhOI S m^SE^ #3| ^Xil ^eflCH #31 #31 XI 

XI xll a #31 31 AhOI Oil Af ohte3^ XI XI Xll ^ AH , #31 XI « S #3| 31^011 CHoH ¥1 
xloK)1 #31 Xll 1 XICHMQ CH e a 0 | m 2 XI CUM SX| ShDI, #3| XII 1 XICHte #3| Xll 2 XI 

□m a 3 so ch e ama ^>te d\± xixiaie sawt xnej ai^u. 

S^S 29 

HI 28BT0II ^OiAi, #3| D\B XI XI HI Oil S«tB £)AHM CH S»8hfc xHdl AI^H. 

S^S 30 

XII 28&0II 2-lOiAH, #3| B^ ^AH3h #3| 3|& XlXIflia #3| D\& A[0\9\ § LH Oil SSfSEIt xH£| A|>i 
ii. 

31 

Xll 28SCHI SaICH AH , #3| B£ ^|AH^ #3| 3|&3f ^2 S^oO Si^ xH B| Al^ij. 
S^P& 32 

Xll 28^ Oil ^OiAH , #31 Xil 01 3 1 Oil g^EIDi, 2Hsf& §§I Xi#offe Oil2£[M CH S&mDI, 
#31 OII££|^ #31 B£ AH ^ ¥ Ei B£ SAIS &^oPI ¥i§^ HI 1 ggUf, 

#3| 3I&SI BtOil CHS8^ #3| S£ ^]AH^¥Ei°J g£M bOSPI XII 2 

#31 3I&SI §|5^ BSE01I eSSh£^ #31 3^2J i2i ^§fA|3|3| ¥i 6H #31 3^2J 

ESfAi5H3i %m xii 3 s§i s&m^ xnai M±m. 

S^PS 33 

Xll 32^ Oil 2iOi AH ; #^| §§8, ^&0| S^Oil #3| 3f^M ^B6PI XHI 4 §§i 

CH 5^5fb xH£| A|^§j . 

34 

3I&M 3SSh3| 91 » 31 & XIXiai^AH, 

0|2*E ff-i Ah^( top surface)^, v 

#3| 3I& XI XI fll SI #3|#^0i| #31 Jl±m ^2JA|5|3| «e 8^U 0I#2| S^M 3hXIW, 

#31 M#¥ AI-OIHJ ZI^B, 3h>i3h #3| #^HI #3| 3|& AhOI S ^ = 61- CN , #3| ZI^B #3| M 
i^fiP CH e S^M 3ie XI XI Xil . 

S^PS 35 



14-10 



10-0303076 



HI 34801 UOiM. 851 SS¥2J feOI S! 8m OI82J 3|i&2S 85| 3|&j» 851 5|=h AhO|2| 

»s sxi gags hiss- 4= xi^s a 5ie xixihi. 

36 

HI 348011 SICHA1. 851 SS¥°J IsOl gJ 851 5>^5h SfU 0182) J\± SI^2S 105= LHCHI 8 

5i ss¥ Atoi 24 2}^m mm 4= si*= xi^s a 5ie xi 11 hi . 
%=?m 37 

HI 348011 StOUH, 851 2} 2? 8 £82) g^OIIAH 851 J[±°i ™£ »S IBS2J 200%MP- 35|« 5> 
fc 51 & XI II HI. 

§^8 38 

HI 348011 ?l(HM. 851 L^S i§2| &»0||A) 851 5^2) 12 isaa 35|« £>fe 5|» 

xi xi hi. 

3^8 39 

HI 3480)1 2101 AH , 851 Li 4- Si MS¥2| g80l|AH S8WXI2I 2} 2* 8 0.508-1 .016cm(200~400^£l 21 X\ )21 
D\& IIXIHI. 

§^8 40 

HI 348011 SiOUH, 851 Jl±$= if£! 51 & XI XI HI. 
S^?8 41 

HI 278 OB 210UH. 85| 308 SSfll HISS SOj Slfe 5|» XIXIHI. 
S^?8 42 

HI 418011 910\M. 851 5SS 851 HI 1 XICHB m&&± WS^ flgeffe 5|& XIXIHI. 

S?8 43 

HI 4280II SlOiAH, 85| HI 1 IICHfe 85| 5|» XI XI XII °l §8¥B SBIMfDI. 85| £Sfll H)S5K 85| 

s8¥2i mmmn asshfe s^oi ohy, 85i 212121 e.^ si unm iia cssh^i assib s^oii 

BHxiaCH, 8^1 321 dhSm ^S¥0IIAH CH ?i8 gaoj^oi HISSED Shfe 51 & XI XI HI . 
SB 
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